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$EVWUDFW 7KH ZRUN RI WKLV VWXG\ FRQFHUQV WKH ILQH PRGHOOLQJ RI WKH WKHUPRPHFKDQLFDO DQG
PHWDOOXUJLFDO EHKDYLRU RI LQWHUIDFH FHUDPLFPHWDO LQ RUGHU WR GHWHUPLQH WKH UHVLGXDO PHFKDQLFDO
VWDWH RI WKH VWUXFWXUHV GXULQJ EUD]LQJ SURFHVV )RU WKHVH FDVHV GLIILFXOWLHV PDLQO\ DULVH LQ WKH
PRGHOOLQJRI WKH VROLGVROLGSKDVH WUDQVIRUPDWLRQV DVZHOO DV LQ WKHPRGHOOLQJRI WKHPHFKDQLFDO










 %UD]LQJ LV D ZHOGLQJ SURFHVV FXUUHQWO\ XVHG WR SURGXFH FHUDPLF WR PHWDO DVVHPEOLHV WKDW DUH
LQWHUHVWLQJEHFDXVHFHUDPLFDQGPHWDOOLFPDWHULDOVKDYHGLVVLPLODU WKHUPDOPHFKDQLFDOHOHFWURQLF
DQG FKHPLFDO EHKDYLRXU 6XFK DVVHPEOLHV DUH LQWHJUDWHG LQ FRPSOH[ V\VWHPV GHVLJQHG IRU KLJK
WHFKQRORJ\DSSOLFDWLRQVPHGLFDODLUFUDIWVSDWLDOHOHFWURQLFRUQXFOHDU7KLVSURFHVVDOORZVWKHQ
WR OLQN WZR EDVH PDWHULDOV FHUDPLF DQGPHWDO ZKLFK H[KLELW TXLWH GLIIHUHQW WKHUPRPHFKDQLFDO
EHKDYLRXU7KHGLIIHUHQFHEHWZHHQWKHWKHUPDOH[SDQVLRQFRHIILFLHQW&7(RIWKHVHPDWHULDOVOHDGV
WR WKH GHYHORSPHQW RI UHVLGXDO VWUHVVHV GXULQJ WKH FRROLQJ SKDVH RI WKH EUD]LQJ SURFHVV 6XFK
UHVLGXDOVWUHVVHVFOHDUO\UHGXFHWKHVWUHQJWKRIWKHEUD]HGMRLQWDQGFDQOHDGWRFDWDVWURSKLFIDLOXUHDW
WKH LQWHUIDFHV HYHQ GXULQJ WKH EUD]LQJ SURFHVV LWVHOI >@ ,Q RUGHU WR SHUIRUP WKH PHFKDQLFDO
VWUHQJWK RI VXFK DVVHPEOLHV DQG RSWLPLVH WKH EUD]LQJ SURFHVV LW LV LPSRUWDQW WR HVWLPDWH WKHVH
UHVLGXDOVWUHVVHVDQGVWXG\WKHSDUDPHWHUVWKDWLQIOXHQFHWKHLUGHYHORSPHQW
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SOD\DFUXFLDOUROHLQWKHORFDOLVDWLRQDQGWKHLQWHQVLW\OHYHORIUHVLGXDOVWUHVVHV>@0DQ\DQDO\WLFDO
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WKHEDVHPDWHULDOVDQG WKH ILOOHUPHWDODUHQRW VXEPLWWHG WRDQ\PHWDOOXUJLFDO WUDQVIRUPDWLRQ7KH
WZREDVHPDWHULDOVDUHYHU\GLVVLPLODUFHUDPLFDQGPHWDOOLFSDUW$ORZWKLFNQHVVPHWDOOL]DWLRQDW
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 7KH FHUDPLF PDWHULDO LV NQRZQ WR EH OLQHDU HODVWLF DQG LWV SURSHUWLHV GR QRW GHSHQG RQ
WHPSHUDWXUH7KHVHSDUDPHWHUVKDYHEHHQ LGHQWLILHG WKURXJKXOWUDVRQLF WHVWV DW URRP WHPSHUDWXUH
7KH PHWDO DQG WKH ILOOHU PHWDO H[KLELW HODVWRSODVWLF EHKDYLRXU GHSHQGLQJ RQ WHPSHUDWXUH 7ZR
HYROXWLRQVRI WKHILOOHUPHWDO\LHOGVWUHVVZLWK WHPSHUDWXUH LVVXHIURPWZRGLIIHUHQWELEOLRJUDSKLF
UHIHUHQFHV >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UHVLGXDO VWUHVVHV UHSDUWLWLRQ HYROXWLRQ DQG PD[LPXP YDOXH 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 0RUHRYHU WKH LPSDFW WKH
HODVWRSODVWLFEHKDYLRXU W\SHRQ WKH UHVLGXDO VWUHVVHV LQGXFHGKDV DOVREHHQ VWXGLHGE\ DFFRXQWLQJ
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UHVLGXDO VWUHVVHV DUH HVVHQWLDOO\ ORFDOLVHG LQ WKHVHV ]RQHV 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 WKHUHLVQRPHFKDQLFDOORDGLQJRQWKHFHUDPLFPHWDODVVHPEO\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L 8QLIRUP FRROLQJ K\SRWKHVLV WKH WHPSHUDWXUH RI DOO WKH QRGHV LV DVVLPLODWH WR WKH IXUQDFH
WHPSHUDWXUHDFFRUGLQJWRWLPH
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,Q SDUWLFXODU WKH K\SRWKHVLV RI DQ HODVWLF EHKDYLRXU JLYHV VWUHVVHV YDOXHV IRXU WLPHV ELJJHU WKDQ
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 /HW H[DPLQH QRZ WKH HYROXWLRQ RI VWUHVV GXULQJ WKH FRROLQJ SKDVH DFFRUGLQJ WR WKH WZR
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)LUVW D VWXG\ KDV EHHQ SHUIRUPHG IRU WKH IXOO F\OLQGHU GHVLJQ 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